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We have examined the influence of fixatives on the staining properties of human MMC in operative biopsy specimens of human jejunum. Specimens were divided into pieces, each of which was fixed in one of the following fixatives: Carnoy's, basic lead acetate (BLA), Baker's, Bouin's, isotonic formol-acetic-acid (IFAA), 10% neutral buffered formalin, formol sublimate, and formol saline.
Thereafter, tissues were paraffin-embedded and 5 [km sections were cut and stained with either astra-blue/safranin pH 0-3, or toluidine blue pH 05. Counts of the number of MMC/mm2 were obtained for each fixation method. The results show a critical influence of the fixative on the number of mast cells indentified after staining. For example with astra-blue/safranin the mean MMC/mm2 count was 40 in formol-saline-fixed specimens, and 268 in Carnoy's-fixed specimens. In biopsies fixed with formalin-based fixatives, mast cells were more readily stained with toluidine blue. It is recommended that Carnoy's or BLA be used as the fixative for any light microscopic study of human MMC. The mucosa of the gastrointestinal tract contains many lymphoid cells. These Toluidine blue pH 0-54 Toluidine blue powder (0 5 g) (Gurr Chemical, Code Number 29880) was dissolved in 100 ml 0-5 N HCI (pH 0-5). The sections were taken to water as above and were stained with this solution for 30 min. They were rinsed in water for 5-10 min, differentiated in 95 % alcohol, and were cleared and mounted as above. Results are expressed as mean (x) and standard deviation (SD) or standard error of the mean (SE) and were compared by Student's t test. The reproducibility of duplicate counts on the same slide was assessed by linear regression analysis.
Results
Of the specimens obtained from the patients, 208 pieces of tissue were available for study, and the orientation of 201 samples was such that enumeration of MMC could be carried out. Mast cells were seen both in the mucosa and submucosa. Those in the submucosa were typical of other connective tissue mast cells and contained many intensely stained granules which frequently obscured the nucleus. The MMC in the mucosa were smaller and contained fewer granules. This difference between mucosal and submucosal mast cells has also been reported in the rat.3 Granulated lymphocytes of a type commonly found in rodents2 6 7 were detected with the oil immersion objective (x 100). They were located intraepithelially in small numbers in many of the 852 group.bmj.com on August 28, 2017 -Published by http://jcp.bmj.com/ Downloaded from Fixation of human mucosal mast cells specimens examined and were unlikely to be confused with the rarer intraepithelial mast cells in the epithelium. Granulated intraepithelial lymphocytes were medium sized, having light, rather featureless cytoplasm which contained smaller and fewer granules than MMC; these were located peripherally along the cell membrane and did not obscure the nucleus. The staining properties of lymphocyte and MMC granules were, however, similar.
There was considerable variation in the background staining of tissues, depending on the type of fixative used (illustrated in Fig. 2 ) but this was not the reason for the marked differences in MMC counts described below. MMC stained with astrablue/safranin had blue granules against a pale red background. When stained with toluidine blue, the granules were deeply stained with a violet metachromasia against a pale blue background. The background staining in formalin-fixed biopsies was more intense than in tissues fixed in Carnoy's or BLA fixative. In Carnoy's and BLA-fixed tissues, the mast cells were extremely well preserved and could be detected at all levels of the lamina propria, including the villus core (Fig. 2) and, rarely, the crypt epithelium. In tissues fixed in formalin, MMC were predominantly located in the basal mucosa and were poorly preserved, as was evident from the swollen appearance of the cells and from the virtual absence of mast cells in the villus core.
For photographic documentation of MMC, preparations stained with toluidine blue were found to give better black and white contrast than did those stained with astra-blue/safranin.
EVALUATION OF COUNTING TECHNIQUE
All MMC counts were made on coded slides with one edge of the graticule orientated along, and covering, a 290 ,tm length of muscularis mucosae.
Formalin-based fixatives produced considerable shrinkage of the biopsies and thus the graticule depth consistently included 100% of mucosal depth in these preparations. In contrast, between 80 and 100 % of the depth of the mucosa was covered by the graticule in tissues preserved in Carnoy's or in BLA (see Fig. 1 Fig. 3 . Substantially more MMC were detected in tissues which had been fixed with Carnoy's or with BLA, than in the tissues fixed in formalin-based fixatives. For example, after staining with astra-blue, the mean value for the 13 specimens was 268 MMC/mm2 in Carnoy's fixed tissue, and only 47 MMC/mm2 in biopsies fixed in 10% buffered formalin (p < 01001).
That the pattern was consistent within each biopsy is illustrated in Fig. 4 In virtually all of the specimens examined, as is illustrated in Fig. 2 
